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BULLETIN 


OF THE 


AMERICAN PHYSICAL SOCIETY 


CHICAGO MEETING, DECEMBER 1-2, 1944 


HE 263rd meeting of the American Physical 
Society will be held at the Museum of 
Science and Industry in Chicago on Friday and 
Saturday, December first and second, 1944. We 
thus return to the neighborhood of the Univer- 
sity of Chicago, for the Museum stands in 
Jackson Park close by the 57th Street station of 
the Illinois Central; but not to the congested 
Thanksgiving week end, for according to current 
information Thanksgiving is to be celebrated in 
most states one week earlier. The first session 
begins at ten-thirty o’clock on Friday morning. 


Hotel. Our usual hotel headquarters, the 
Windermere East at 1642 East 56th Street 
(Chicago 37) will endeavor to house out-of-town 
members of our Society; it offers twin-bed rooms 
for double occupancy at $6 and $7. Reservations 
should be made as early as possible, by letter to 
the hotel with mention of the Society. Members 
are reminded that it is the practice.of hotels not 
to hold reservations into the evening hours unless 
specifically so requested, with indication of the 
presumptive hour of arrival of the guest. Im- 
mediate reservation of Pullman space is strongly 
recommended. 


Invited Papers on Spectroscopy. As prelude to 
the organization of a Division of Spectroscopy in 
the Society, a group of invited papers is offered 
to those in attendance on this meeting. The 
Steering Committee (K. K. Darrow, A. J. 
Dempster, R. S. Mulliken) appointed by the 
Council to prepare for this Division thanks the 
speakers generally, and H: H. Nielsen and O. 
Struve particularly for their aid in arranging the 
programme. Their object was to procure as wide 


a representation as possible of the extensive and 
diversified field of spectroscopy; gaps must be 
mainly ascribed to the extreme difficulties of 
these times, known all too well to physicists. The 
after-dinner programme will pertain in part to 
the nascent Division, and time will be set aside 
at noon on Saturday for a discussion of the organ- 
ization thereof, under the chairmanship of one of 
the Steering Committee. 


Contributed papers will be given in three half- 
day sessions beginning Friday at 2:15 p.m., Satur- 
day at 10 A.M., and Saturday at 2:15 P.M. 


Dinner. The dinner of the American Physical 
Society will be held at the Windermere West 
Hotel (across the street from the Windermere 
East) at seven-fifteen o'clock on Friday evening, 
December first. Members may assemble in Parlor 
A, off the entrance lobby, from 6:30 p.m. The 
price will be $2.25 including tax and tips. Tickets 
will be sold at the registration-desk (in the 
Museum of Science and Industry) up to as late 
an hour as the hotel will permit, but members and 
guests are urged to make use in advance of the 
form of reservation printed on the inside back 
cover page of this Bulletin. 


The Council will begin its first meeting at 4 P.M. 
on Friday in one of the committee-rooms of the 
Museum of Science and Industry. 


Prospective Meetings. The winter meeting on 
the West Coast will be held at the California 
Institute of Technology in Pasadena on Satur- 
day, December 16, 1944. The 1944 Annual 
Meeting will be held at Columbia University, 
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New York City, on Friday and Saturday, Janu- 
ary 19 and 20, 1945. The Division of Electron and 
Ion Optics will present a programme of invited 
papers on oxide-coated cathodes at Columbia 
University, New York City, on Saturday, Febru- 
ary 24, 1945. 


GENERAL RULES RELATING TO PAPERS 


By vote of the Society on December 27, 1940, 
no paper may be accepted for presentation at any 
meeting of the Society unless the title and an 
abstract of the paper are delivered to the office 
of the American Physical Society not later than 
the closing date stated in the printed call for 
the meeting. 

The time allowed for the oral presentation of a 
contributed paper is ten minutes at most. 

When two or more papers are contributed by 


the same member, all but one are placed on the 
“supplementary programme.” (A paper by two 
or more members is credited to the one first 
named in its title.) For each paper on this pro- 
gramme the Secretary indicates a session at 
which it may be presented. The presiding officer 
at this session may call for it when the other 
papers are completed, may require that it be 
given in shortened form, or may read it by title. 

Titles and abstracts of the papers to be pre- 
sented are given in the following pages. Proofs 
of these abstracts have not been submitted to 
the authors. After submission of proof the ab- 
stracts will be published in an early number of 
The Physical Review. 


Kar K. Darrow, Secretary, 
American Physical Society, 
Columbia University, New York 27, New York 


PROGRAMME 


FRIDAY MorRNING AT 10:30 


Little Theatre 


Invited Papers on Spectroscopy 


Address of Welcome by a member of the Steering Committee of the Division of Spectroscopy. 


Al. Forbidden Lines in the Laboratory: the Past and the Future. S. Mrozowsk1, University 


of Chicago. (30 minutes.) 


A2. Partial Selection Rule for Sensitized Fluorescence. J. G. WINANS, University of Wisconsin. 


(20 minutes.) 


A3. Some Features of the Spectroscopy of the Atmosphere. O. R. Wutr, University of Chicago. 


(30 minutes.) 


FRIDAY AFTERNOON AT 2:15 


Lecture-Room Number One 


Contributed Papers 


El. A Simple Counting System for Alpha-Ray Spectra. 
S. ROSENBLUM AND W. Y. CHANG, Princeton University.— 
When several tungsten wires are stretched parallel in front 
of a brass plate, it is found that each wire answers alpha- 
particles very well but is not affected by strong beta- or 
gamma-rays. Hence each wire behaves as an alpha-ray 
counter. The voltage of the plate relative to each wire is 
about negative 3000 v, when the distance of each wire from 
the plate is 1.5 mm, the operation taking place in air of 
atmospheric pressure. The conditions of reliable operation 
have been carefully examined and well defined. If a ca- 
pacity of about 500 cm is connected across each counter, 
the power output of even a single power tube is high enough 
to operate a mechanical counter. Removal of the capacity 
needs an amplifier of the multivibrator type to actuate a 
Cenco high voltage impulse counter, but reduces the 
resolving time of each counter considerably. The interfer- 
ence between the different counters can be eliminated by 
erecting aluminium walls between any two adjacent wires. 
When the system of counters is made airtight and each wire 
is properly coupled to an amplifier of the above type, they 
can be used in a deflection chamber under the action of the 
magnetic field to determine the alpha-ray spectra. The 
counter voltage should be well stabilized. The distribution 
form of the Po alpha-particles determined by these counters 
agrees well with that obtained from the photographic line 
(see the other abstract by W. Y. C.). 


E2. A Study of the Alpha-Ray Spectra by the Cyclotron 
Magnet. W. Y. CHANG, Princeton University.—An alpha- 
ray magnet spectrograph has been constructed, consisting 


of the Princeton cyclotron magnet and a Plexiglas de- 
flection chamber, in which the alpha-particles can be bent 
into a semicircle of 75-cm maximum diameter. A balance 
has been devised to measure the magnetic field, which is 
sensitive to about 1 in 10,000. A non-linear deflection coil 
has been used to indicate the variation of the field and can 
also be employed to control directly the magnetic field by 
allowing a light spot reflected from the mirror of the coil to 
fall on to a twin photo-cell, which then regulates the cur- 
rent of the generator exciting field. Three methods of de- 
tection have been used according to the different strengths 
of the sources. They are, namely, the ordinary photographic 
method, the counting method, and the method of photo- 
graphic tracks. The counters, specially developed for this 
purpose, consist of eight tungsten wires stretched in front 
of a brass plate and are described in another abstract. By 
using the track method a source of one microcurie or 
smaller can be detected. The forms of the energy distri- 
bution of the Po alpha-particles have been determined, 
respectively, by these three methods and agree fairly well 
with one another. The half-width is smaller than $ mm, i.e., 
about 0.01 Mev. Hence according to the dimensions of the 
chamber, two lines separated by 0.01 Mev can be resolved. 
The intensities a few mm away from the maximum are 
practically zero, being quite different from the results of 
Roy Ringo. 


E3. The Nuclear Excitation of Silver. MARcELLUs L. 
WIEDENBECK, University of Notre Dame.—The excitation 
of silver has been studied in the region from the threshold 


| 

| 

| 

| 


for the process to 3.3 Mev. The thick target x-ray? excitation 
curve was obtained by the direct bombardment of an argon 
(90 percent)-ether (10 percent) counter with a silver 
cathode. This curve shows sharp increases in slope when the 
maximum energy of the x-rays reaches a new energy level. 
These levels indicate that the threshold for the process 
Ag+~7—Ag’* is 1.18+0.03 Mev and higher activation levels 
were also found at 1.59, 1.95, 2.32, 2.76, and 3.13 Mev, re- 
spectively. The decay period of the metastable state was 
obtained from a curve extending over 6 half-lives and was 
found to be 40.4+0.2 sec. The excitation was also obtained 
by direct electron bombardment of silver in the process 


Ta Helmholtz, ond Nelson, Phys. Rev. 57, 600 
2 J. R. Feldmeier and G. B. Collins, Phys. Rev. 59, 93 


E4. A “Fast” Gamma-Ray Transition. Rosatyn S. 
YALow AND M. GoLpHaBER, University of Illinois —We 
have continued the investigation of the “fast” gamma-ray 
transition, first detected by O’Neal and Scharff-Goldhaber! 
through the presence of a ‘‘tellurium-like’’ satellite among 
the Sb x-rays emitted in the decay of Te!*". This decay leads 
to two excited states of Sb™!, of 0.23-Mev and 0.61-Mev 
energy. These energies, determined by absorption of the 
gamma-rays in several elements, are in good agreement 
with the energies found by Hales and Jordan? for the in- 
ternal conversion electrons from Te. By studying the 
coincidences between the x-ray satellite and the internal 
conversion electrons we could show that the transition from 
the 0.23-Mev level to the ground state is the “‘fast’’ transi- 
tion, taking place before the K-electron captured by Te"! 
is replaced. Its internal conversion coefficient is surprisingly 
large, >0.5, though one K-electron is missing! The mean 
lifetime of this state is <210-! sec. and the corre- 
sponding half-width >30 ev. The transition from the 0.61- 
Mev level to the ground state is ‘‘slow,”’ and its half-width 
<1 ev. 


O'Neal and G. Scharff-Goldhaber, Phys. Rev. 
2?E.B . Hales and E. B. Jordan, Phys. Rev. 64, 202 (1943 


ES. Attempt to Detect Nuclear Resonance Absorption 
of Gamma-Rays. GERTRUDE SCHARFF-GOLDHABER, M. 
GOLDHABER, AND RosaLyn S. YALow, University of Illinois. 
—Since past attempts to discover nuclear resonance ab- 
sorption with ThC” gamma-rays were unsuccessful, it 
seemed of interest to search for resonance absorption with 
a gamma-ray which appeared to be particularly suited for 
such an experiment: the 0.23-Mev gamma-ray! emitted 
from an anomalously wide level of Sb'*', resulting from the 
decay of Te'*!. However, we were unable to detect a nuclear 
absorption of this gamma-ray in Sb; if present it is <3 
percent of the atomic absorption and at least a hundred 
times smaller than expected. A search was therefore made 
for a low lying excited state of Sb"!, but no gamma-rays 
above 10 kev were found. If the 0.23-Mev transition leads 
to the ground state of Sb™, a new factor must be responsible 
for a shift of the gamma-ray line from the resonance posi- 
tion. As this ‘fast’ gamma-ray is emitted with one K-elec- 
tron missing, while it would have to be absorbed in a 
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neutral Sb" atom, it may be that the interaction of the 
nucleus with the “hole in the K-shell’”’ leads to a consider- 
able shift of the nucléar level from its ‘‘normal’’ position. 


1 See preceding abstract by R. S. Yalow and M. Goldhaber. 


E6. Radiation Widths of Highly Excited Nuclei. M. 
GoLpDHABER, University of Illinois.—Recent evidence for a 
wide low energy level in a medium weight mucleus (Sb!) 
appears to be difficult to reconcile—within the framework 
of the compound nucleus theory—with the sharp states 
found for resonance capture of slow neutrons. In that 
theory the existence of sharp resonance states, ~9 Mev 
above the ground state, is ascribed to the ‘slowness’ of 
gamma-ray transitions, as observed for some heavy 
radioactive nuclei. For medium weight nuclei it may be 
necessary to treat the sharp “initial capture state’’ formally 
as a particular state of the combination Z”+ rather than 
as one of the many states of the highly excited compound 
nucleus Z”*1, If such a view were taken many experimental 
results would have to be reinterpreted. In particular, the 
empirical rule that sharp resonance states are predomi- 
nantly found for nuclei of odd mass number, may take on 
new significance. For an odd M nucleus the magnetic 
interaction with a neutron is comparable in magnitude to 
the energies found for neutron resonance. For even M nuclei 
this interaction is usually absent. This correlation suggests 
that the influence of the magnetic forces on the position and 
width of the “initial capture state’’ may be important. 


E7. Effect of Nuclear Electric Quadrupole Moment on 
the Energy Levels of a Diatomic Molecule in a Magnetic 
Field. BERNARD T. FELD AND WILLIS E. Lams, Pupin 
Physics Laboratories, Columbia University—In molecular 
beam experiments! performed on diatomic molecules of zero 
electronic spin, effects were observed which seemed to indi- 
cate an electrical interaction between the nucleus and the 
rest of the molecule. It was suggested that these effects are 
caused by an interact’29n between a nuclear electrical 
quadrupole moment and the electric field of the molecule. 
We have calculated the energy level system and expected 
molecular beam resonance spectrum for heteronuclear 
molecules in which one nucleus has quadrupole moment and 
the other zero spin. The calculations were carried out, by 
the use of perturbation theory, for nuclear spins 1 through 
9/2 in weak and strong magnetic fields. It is shown that the 
observed effects could be owing to a nuclear electric 
quadrupole moment. Analysis of unpublished data on reso- 
nances in LiF give for Li’ the value q@=1X10- erg (Q is 
the nuclear electric quadrupole moment; g, a quantity, 
depending on the distribution of charge in the molecule, 
which must be independently calculated). This may be 
compared with 0.3 erg for D in HD and 


1 Kusch, Millman, and Rabi, Phys. Rev. 55, 1176 (1939). 
? Kellogg, Rabi, Ramsey, and Zacharias, Phys. Rev. 57, 677 (1940). 


E8. Neutron-Proton Scattering and the Meson Theory 
of Nuclear Forces. J. M. JAucH, Palmer Physical Labora- 
tory, Princeton University —The ratio R=o(mr)/o(x/2) of 
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the scattering cross section for 14-Mev neutrons on protons 
has been calculated assuming for the interaction the ex- 
pression which results from the charge symmetrical meson 
theory with two kinds of mesons of masses « and u(u>x«). 
The previously determined values for the coupling constant 
and the mass ratio u/x! are used. The value of the ratio R 
is essentially determined by the sign of the interaction in P 
states. The sign is such as to give repulsive forces for the 
charge symmetrical theory. Numerical calculations have 
been carried out to an accuracy for R of ~1% for all states 
of angular momentum =2. The effect of the higher states 
can be estimated with an approximation method and is 
found to be negligible. The result is R= 1.11. This value is 
at variance with the recently determined? ratio of 0.52+0.03 
for the same energy. This discrepancy supported by other 
similar calculations’ is a strong argument against any 
charge symmetrical meson theory. 

1J. M. Jauch and Ning Hu, Phys. Rev. 65, 289 (1944). 

2 E, Amaldi et al., Naturwiss. 30, 582 (1942). 

$L. Hulthén, Arkiv f. Mat. Astronom. o. Fysik 29, No. 33 (1943); 


B. Ferreti, Nuovo Cimento [XXI] 1, 25 (1943); J. Schwinger and W. 
Rarita, Phys. Rev. 59, 556 (1941). 


E9. The Influence of the Recoil of Heavy Particles on 
the Nuclear Potential Energy. J. Lerre Loves, Princeton 
University —An attempt to improve the value of the 
quadrupole moment of the deuteron in Schwinger’s mixed 
meson theory of nuclear forces! was made by taking into 
account the recoil of the nucleons during the emission and 
absorption of mesons. The interaction energy operator of 
the system proton-neutron was calculated by perturbation 
theory and represented by an integral operator in mo- 
mentum space. In the pseudoscalar and vector symmetrical 
theories the tensor force has a singularity of the type 1/r* 
in configuration space; in Schwinger’s mixture it has a 
singularity of the form 1/r*. This singularity still remains if 
relativistic terms are considered, even if recoil is neglected. 
An evaluation of the quadrupole moment of the deuteron 
is therefore only possible with a cut-off procedure and this 
would make unimportant the relativistic and recoil contri- 
butions as well as the mixed theory itself. 


1J. M. Jauch and Ning Hu, Phys. Rev. 65, 289 (1944). 


E10. The Adaptation of the Cauchois Spectrograph to 
Artificial Radioactive Sources. ]. E. Eowarps, M. L. Poot, 
AND F. C. BLAKE, Ohio State University.—To identify x-rays 
emitted by an artificial radioactive source it is usually 
necessary to distinguish x-ray wave-lengths characteristic 
of two neighboring elements. The feeble x-rays from such 
sources can be photographed with a curved crystal spectro- 
graph. Quartz and mica crystals have been used in the 
transmission (Cauchois) type curved crystal spectrograph 
to photograph characteristic Ka and K@ x-ray lines from 
radioactive sources. Quartz crystals adapted to this type 
of spectrograph by DuMond and Watson were found to be 
most efficient for the longer wave-length range of the 
instrument from about 0.7A to 1.9A. Mica crystals proved 
to be more efficient for shorter wave-lengths from about 


0.36A to 1A. Spectrographs with curvatures of 8’ and 15” 
were used with both mica and quartz crystals. Broad 
sources resulting from chemical separations may be used in 
this type spectrograph. Line sharpness is decreased by the 
broad source but the Ka lines of two neighboring elements 
are easily identified. The characteristic silver x-rays associ- 
ated with the decay of 6.7-hour Cd!®.109 were photographed 
with a mica spectrograph. The nickel x-rays associated 
with the decay of Cu™ have been identified by use of a 
quartz spectrograph. 


Ell. Radioactive Zirconium and Columbium. M. L. 
Poo. anp J. E. Epwarps, Ohio State University.—Ex- 
tended observations on the decay of Zr and Cb® show a 
genetical relationship between these two isotopes. Zr is 
characterized by a half-life of 65.5 days, a gamma-ray of 
0.85 Mev, a strong f-ray of 0.29 Mev, and a weak one of 0.8 
Mev. The ratio of the intensities is approximately 8. Cb* 
is characterized by a half-life of 38.7 days, a gamma-ray of 
0.78 Mev, and soft electrons of 0.140 Mev. The gamma- 
radiation from Zr* rises in intensity with time after a 
chemical separation of the Cb"; the 8-radiation, however, 
decreases. Cb x-rays have been observed by absorption and 
also by photography in a curved crystal spectrograph. The 
ratio of the number of x-rays to that of y-rays is approxi- 
mately 4. A new reaction Y* (a, n) Cb® gives Cb® very 
strongly. The half-life is 10.1 days. A gamma-ray’of 1.1 Mev 
is emitted. X-rays have been established by absorption 
measurements and are about as intense as the y-rays. By 
the spectrograph these x-rays are shown to be those of Zr. 


E12. Progress in the Determination of the Number of 
Artificially Produced Radioactive Atoms. J. D. KuRBATOV 
AND M. H. Kurpatov, Ohio State University.—A determi- 
nation of the number of atoms obtained by some means of 
activation requires the development of a method for 
quantities less than 10-* gram. A possible solution of this 
problem has been tested using the adsorption phenomena 
of divalent ions on different hydrous oxides. The method 
consists in obtaining adsorption isotherms for known minute 
quantities of divalent ions under conditions such that the 
exponent in the activated adsorption equation is consider- 
ably below unity; then an unknown initial quantity can be 
found from the adserption ratio. The adsorption constants 
have been evaluated for radium since a technique is known 
for its accurate determination in quantities of less than 10-8 
gram. The investigations have been extended to obtain the 
adsorption isotherms of minute quantities of barium and 
strontium using the radioactive tracers Ba and Sr‘. 
However, it has been found experimentally that with 
conventional quantities of adsorbent, that is more than 10 
mg, the exponent in the adsorption equation became unity 
for quantities of Ra, Ba, and Sr below 10~* gram and the 
fraction of ions adsorbed was constant. Thus, to evaluate 
minute quantities of Ra, Ba, and Sr it appears necessary 
to use the adsorbents, ferric hydrous oxide or manganic 
oxide (IV), in quantities less than 10~ g. 


University. (20 minutes.) 


FRIDAY AFTERNOON AND SATURDAY MORNING 


FRIDAY AFTERNOON AT 2:15 


Little Theatre 


Invited Papers on Spectroscopy 


B1. Double-Bond Absorption in the Vacuum Ultraviolet. Joun R. Piatt, Northwestern 


B2. The Near Ultraviolet Absorption of Pyridine Vapor. H. Sponer, Duke University. (25 


minutes.) 


B3. Spectroscopic Properties of Chlorophyl and Porphyrines. E. Rasinowitcu, Massachusetts 


Institute of Technology. (30 minutes.) 


B4. Measurements of Line Width in the Infra Red Spectra of CO., N.O, and NH;. ArtHur 
ADEL AND E. F. BARKER, University of Michigan. (15 minutes.) 

BS. The Infra Red Absorption Spectrum of Deutero-Methyl Chloride. A. H. Nre_sen, Uni- 
versity of Tennessee, AND H. H. NIELSEN, Ohio State University. (15 minutes.) 

B6. Degenerate Modes of Vibration and Perturbations in Polyatomic Molecules. W. H. 


SHAFFER, Ohio State University. (30 minutes.) 


Fl. The Hardy Coefficient for Instrument Oil. S. 
BLOOMENTHAL, Automatic Electric Company.—The method 
of inclination, ascribed to W. B. Hardy, appears to be the 
most straightforward of many ways for comparing lubri- 
cants. The coefficient of static friction » for glass on glass 
was measured by the inclination method on an apparatus 
which functions automatically. A number of instrument 
oils, suggested as possible substitutes for genuine porpoise 
jaw oil, which is unobtainable at the present time, were 
tried. Addition of only 1 percent glyceryl monoricinoleate 
to a pure lubricating fluid caused a decrease in wu from 0.26 
to 0.13 because of boundary layer formation. The disclosure 
on last August 15 by G. E. Barker of the composition of a 
non-spreading synthetic instrument oil, made available to 
the public by the Elgin National Watch Company, is note- 
worthy in this connection. This oil contains a stable aralkyl 
ether with an aliphatic chain of at least five carbon atoms 
and a benzene nucleus connected to the ether oxygen atom. 
u for MS6A Elgin Watch Oil was found to be 0.17 when 100 
. grams total load is used. This compares with 4 =0.26 for a 
light oil derived entirely from petroleum. 


F2. Equations of State and Phase Changes in Films on 
Liquids and Solids. Witt1am D. HARKINS AND GEORGE 
Jura, University of Chicago and Universal Oil Products 
Company.—Oil films on water seem not to be stable unless 
they are monomolecular but adsorbed films on solids may 
be monomolecular but more generally are multimolecular 
in the sense that they may attain thicknesses equivalent to 
from five to ten or even more molecular layers. Monolayers 
on water exhibit three condensed and three non-condensed 


SATURDAY MORNING AT 10:00 


Lecture-Room Number One 


Contributed Papers 


phases, or six in all. The relation between film pressure (7) 
and molecular area (c) is linear (r=b—ao, equivalent to 
log p/po= B—A/v*) for any condensed phase, but for liquid 
intermediate or expanded films or for gaseous films the 
equations are more complicated. At sufficiently low temper- 
atures films adsorbed on solids are often condensed at the 
higher vapor pressures, but gaseous at very low pressures. 
At higher corresponding temperatures either liquid ex- 
panded or liquid intermediate phases may occur. Phase 
changes which are first order in three dimensions usually 
become second order in two dimensions, though in the 
latter the condensation of a vapor may be either first or 
second order. 


F3. The Effect of the Subphase upon the Properties of 
Physically Adsorbed Films. GEorGE JURA AND WILLIAM D. 
Harkins, University of Chicago and Universal Oil Products 
Company.—Almost all theoretical approaches to the prob- 
lem of the physical adsorption of gases on the surfaces of 
solids have assumed a negligible interaction between the 
solid and the film. Recent careful experimental work shows 
that this is incorrect. A few effects which show this are 
listed. (1) When the effective cross-sectional area of nitro- 
gen on 100 solids is calculated it is found that three maxima 
are obtained at 14.0, 15.2, and 16.2A*. It is found that in 
some cases at least there is a relation between the area 
exhibited and the composition or the crystal structure of 
the solid. (2) The film of propyl alcohol on barium sulphate 
is monomolecular, but polymolecular on anatase (titanium 
dioxide) and quartz. The thickness of the film is related to 
the lattice constants of the solids. (3) The transition from 


‘ 
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a gaseous to an intermediate film is first order at 1000A? per 
molecule for one solid while for another of the same crystal 
structure and particle size, the transition is found to be 
second order at 50A? per molecule. 


F4. Molecular Weights of Proteins as Determined by 
Light Scattering. W. HELLER AND H. B. KLEVENs, 
Chemistry Department, University of Chicago.—Molecular 
weights can be determined by light scattering by using 
either the theoretical principle of Mie'—iight scattering 
is considered as an effect of material units—or the principle 
of Einstein*—light scattering is considered as an effect of 
fluctuations in concentration. Debye’s recent equation 
‘based on the latter principle* could be verified on suspen- 
sions of polymers and on protein solutions by using a 
spectrophotometric-interferometric method (18-cm layer). 
The symmetry of radiation was tested by means of 
Tyndall spectra.* Aqueous solutions of egg albumen gave, 
for example, the following data (pH: 4.65—4.68) : 


47,000 + 1500 
64,000 +2000 
81,000+ 3000. 


Immediately after preparation (4°C) 
24 hours later (4°C) 
72 hours later (4°C) 


The ultracentrifugal and osmotic pressure data (literature) 
are 40,500-44,000 and 42,000-45,100, respectively. Similar 
agreement between light scattering and ultracentrifugal 
data was found for serum-albumin. It is apparent that the 
method is extremely sensitive towards aggregation (de- 
naturation) of proteins. Symmetrically radiating polymer 
suspensions gave an agreement within 10 percent with 
ultramicroscopic data of H. Oppenheimer. 

1 Mie, Ann. d. Physik 25, 377 (1908). 

2 A. Einstein, Ann. d. Physik 33, 1275 (1910). 


3P. Debye, J. App. Phys. 15, 338 (1944). 
4W. Heller and E. Vassy, Phys. Rev. 63, 65 (1943). 


F5. Diode Modulation. G. H. Fetr anp A. D. BAILey, 
Department of Electrical Engineering, University of Illinois. 
—It is shown analytically that a perfect diode in series with 
a pure resistance load is capable of producing frequency 
components required in amplitude modulation either when 
the effect of the diode is considered as a series of pulses 
analysed by means of Fourier series, or when the diode is 
considered as a synchronous commutator. The end result 
is identical in either case. The experimental verification of 
the mathematical result is given for a pure resistance load, 
and it is shown that if account is taken of the resistance of 
the diode the agreement is good. It is also shown that the 
maximum modulated output takes place when the load 
resistance is about equal to the diode resistance. The 
problem of the parallel resonant circuit load is discussed, 
and it is shown that the diode under these conditions be- 


haves like a variable effective resistance, the magnitude of _ 


which is controlled by the magnitude and sign of the 
modulating signal in series with the carrier. When the Q of 
the load is high, complete modulation is obtained with about 
half of the signal voltage required with a resistance load. 


F6. The Multiple Production of Mesotrons in Paraffin 
at High Altitudes. W. G. Stroup AND MARCEL SCHEIN, 


University of Chicago.—By modifications of a technique 
used in previous balloon flights,! more information re- 
garding the production of mesotrons in the stratosphere has 
been obtained. The number of mesotron showers, involving 
three or more particles, under three and six cm of paraffin, 
have been measured and compared with the curve for the 
mesotron intensity as a function of atmospheric pressure. 
The results show that at altitudes between 13 and 16.5 km 
10 percent of the recorded penetrating particles are ac- 
companied by mesotron showers of at least three particles 
below the paraffin. The angular divergence of these showers 
is between 9 and 20 degrees. Showers of penetrating par- 
ticles were also detected below 6 cm of paraffin plus an 
additional 8 cm of lead. It was found that in the above- 
mentioned altitude range more than 20 percent of the 
penetrating particles are accompanied by mesotron showers 
below the paraffin plus lead. Many of these showers were in 
coincidence with those below the paraffin only which 
demonstrates that a large fraction of the particles generated 
in the paraffin are able to penetrate 8 cm of lead. 


1M. Schein, W. P. Jesse, and E. O. Wollan, Phys. Rev. 59, 615 
eres M. Schein, M. Iona, Jr., and J. Tabin, Phys. Rev. 64, 253 
1943). 


F7. Investigation of Bursts Observed in Two Thin- 
Walled Ionization Chambers. Konrap L. KINGSHILL (in- 
troduced by Marcel Schein) anp LLoyp G. Lewis, Uni- 
versity of Chicago.—Coincidences in time between bursts of 
ionization occurring in each of two thin-walled ionization 
chambers were measured at Chicago. The apparatus used 
here was the same as that used at Echo Lake, Colorado 
(elevation 3100 meters). The cumulative size-frequency 
distribution curve for all bursts recorded in each chamber is 
essentially in agreement with the data obtained by previous 
investigators. The altitude comparison was made with the 
data obtained at Echo Lake. The ratio of burst rates found 
at Echo Lake and at Chicago for bursts caused by 50 or 
more cosmic-ray particles was approximately 10:1. This is 
in general agreement with Geiger-Mueller counter coinci- 
dence measurements. For bursts caused by more than 150 
particles the corresponding ratio is 200:1. Since burst 
coincidence rates measured in two ionization chambers 
showed a similar altitude effect when the chambers were 
separated by a distance of 1 meter, it can be assumed that 
both the large single bursts and the coincidence bursts are 
caused by the same type of atmospheric shower. The rate of 
occurrence of burst coincidences was found to be very small 
in comparison to the rate for bursts occuring in a single 
chamber. This demonstrates that most of the atmospheric 
showers must have a very small lateral width of their region 
of high particle density. Provided that the cascade theory 
of showers is valid for electron energies higher than 10" ev, 
it can be concluded that sea-level showers exhibiting such 
narrow high density regions (of 1-meter extension) cannot 
Originate from primary electrons. 


F8. Investigation of Extensive Atmospheric Showers in 
the Stratosphere. P. AUGER, A. RoGOZINSKI, AND MARCEL 
SCHEIN, University of Chicago.—To measure the frequency 


10 


of extensive atmospheric showers at high altitudes a 
counter apparatus of large linear dimensions (10 meter) 
was constructed and sent to the stratosphere. The essential 
part of the apparatus consisted of six large Geiger-Mueller 
counters (area 125 cm?) arranged in a horizontal plane. The 
maximum separation between counters was 7 meters. 
Another set of 4 small counters (area 15 cm’), separated by 
50-cm distance, was placed in the middle between the large 
counters. Six different combinations of threefold coinci- 
dences were registered simultaneously. The coincidence 
circuits had a resolving time of 2 10~¢ second and there- 


SATURDAY MORNING AND AFTERNOON 


fore chance coincidences could be neglected. The results 
show that from sea level to an altitude of 15 km the shower 
rate increases by a factor of 4 for showers of 2-m average 
spread and by a factor of 30 for showers of 50-cm average 
spread. It was also found that in the high altitude no 
coincidences occurred between the set of small counters and 
any of the large ones which was frequently the case at sea 
level. This demonstrates that at 15-km altitude the air 
showers consist of a very narrow and dense bundle of 
particles. According to the cascade theory these showers 
must be in the initial stages of their development. 


minutes.) 


SATURDAY MORNING AT 9:30 
Little Theatre 
Invited Papers on Spectroscopy 


C1. Absorption Spectra of the Planets. N. Boprovnixorr, Perkins Observatory. (30 minutes.) 
C2. Progress in the Interpretation of Stellar Spectra. O. Srruve, 


Yerkes Observatory. (30 


C3. The Ions of Hydrogen and Oxygen in Stellar Atmospheres. S. CHANDRASEKHAR, Yerkes 


Observatory. 


C4. Physical Problems Related to the Hydrogen and Helium Lines in Stellar Spectra. 


MarGareET K. KroGpan_, Yerkes Observatory. (30 minutes.) 


Discussion of the Proposal for a Division of Spectroscopy 


G1. A Method for Obtaining Depolarization Factors of 
Raman Lines. Forrest F. CLEVELAND, Illinois Institute of 
Technology.—In many cases it is possible to determine the 
structure of a molecule by interpreting the Raman and 
infra-red spectra with the aid of the group theory selection 
rules for two or more assumed structures. To do this, one 
must know how many lines are depolarized (depolarization 
factor = p=6/7) and how many lines are polarized (pe <6/7). 
This requires very precise values of those depolarization 
factors whose values are near 6/7 in order to decide whether 
these lines are polarized or depolarized. Consequently, the 
method previously used has been revised with a view 
toward more precise results. A 90° split-field, Polaroid disk 


SATURDAY AFTERNOON AT 2:15 
Little Theatre 
Invited Paper on Spectroscopy 


D1. The Absorption-Laws for Gases in the Infra-Red. J. R. NrzEvsen, University of Oklahoma, 
V. THORNTON, AND E. BROcCKDALE, Phillips Petroleum Company. (30 minutes.) 


Contributed Papers 


is placed in contact with the window of the Raman tube, 
with the dividing line horizontal, and is sharply focused on 
the slit of the spectrograph. A single exposure is made. 
Calibration marks corresponding to known relative in- 
tensities are placed upon each plate by use of a ground-glass 
screen and a small incandescent lamp. One-minute ex- 
posures are used for the calibration marks and correction 
for failure of the reciprocity law is made by use of informa- 
tion obtained in preliminary experiments. Intensities are 
obtained by use of a Gaertner microdensitometer. Results 
thus obtained for CCl, will be compared with data obtained 
by Reitz. 


/ 
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G2. Raman Spectrum of Dimethyldiacetylene. ARNOLD 
G. MEISTER AND Forrest F. CLEVELAND, Illinois In- 
stitute of Technology Raman frequencies, relative inten- 
sities, and depolarization factors were obtained for 
dimethyldiacetylene. The relative intensities and the 
depolarization factors were obtained with the use of a 
Gaertner microdensitometer. A tentative assignment was 
made of all the observed Raman frequencies assuming that 


the molecule has the symmetry Dy. The chain frequencies 
were established by comparison with Wu and Shen's! 
analysis of the vibrational spectrum of diacetylene. 
Crawford's? analysis of the dimethylacetylene Raman spec- 
trum was used in determining the methyl group frequencies. 
Three cases of Fermi resonance were observed, but there 
were also two cases where only a single line was observed in 
spite of the fact that the frequency and symmetry condi- 
tions for resonance were satisfied. The carbon-carbon triple- 
bond frequency which appears at 2183 cm for diacetylene 
is shifted considerably, appearing at 2264 cm for 
dimethyldiacetylene. 

1T. Y. Wu, Vibrational Spectra and Structure of Polyatomic Molecules 


(National University of Peking, “14 4 China, 1939), p. 259. 
2 B. L. Crawford, Jr., J. Chem. Phys. 7, 555 (1939). 


G3. Electronic Orbital Angular Momentum in ClO». 
J. B. Coon, Department of Physics, Indiana University.— 
The, rotational structure of the violet absorption spectrum 
of ClO, cannot be explained in terms of energy levels of a 
rigid, approximately symmetrical top. If these levels are 
used, an additional term linear in K is needed. The spec- 
trum can, however, be explained using the levels* 

Replacing k by K gives levels of a rigid, approximately 
symmetrical top. Here the subscript a refers to the quasi- 
symmetry axis of the approximately prolate top model. 
L, K, and k refer, respectively, to the total angular mo- 
mentum excluding spin, component of this along the axis, 
and the component of the angular momentum of molecular 
rotation along the axis. Though & is not integral, it is as- 
sumed that any change in k is integral. y= F’— F’”(AL=AK 
=Ak=0) was fitted to the observed Qg branches. Within a 
given band it was found that 2AB, is constant. Using 
constants of the spectrum, k was calculated and k—K was 
found to be a positive constant within a given band, 1.68 
for (000<—000) band. 


* H. Sponer and E. Teller, Rev. Mod. Phys. 13, 75 (1941). 


G4. New Evidence for the Magnetic Current. FeLix 
EHRENHAFT, New York, New York.—In a homogeneous 
electric field through which flows a constant electric cur- 
rent, a single magnetic pole circulates. If the single mag- 
netic pole also bears an electric charge, this movement is a 
spiral (electrodynamics). Observation discloses that in a 
constant vertical homogeneous magnetic field, single test 
bodies move in a spiral path in gases as well as in liquids 
with velocities that are measurable in the dark field of the 


microscope. These velocities are of the order of 10-10"? 
smaller than the velocity of light, showing that they bear 
electric as well as magnetic charges (magnetodynamics). If 
they bear a magnetic charge alone, their movement is 
polar. New experiments will be demonstrated in gases 
where the permanent magnet is used. Covering the vertical 
magnetodes of the electromagnet with glass caps, the 
opposing faces of which are fitted with platinum surfaces, 
one obtains in the space between the caps vertical homo- 
geneous fields where the electric and magnetic force lines 
are parallel to one another. When the two fields are in 
action simultaneously a circulation of the liquid can be 
observed with the microscope and a twisting of the stream 
of electrically evolved gas bubbles rising from the lower 
platinum surface occurs. The direction of twist as well as 
the direction of circulation follows the rule of Ampere. New 
facts about magnetolytic processes will be given. 


G5. Magnetic Saturation of Microscopic Particles. 
BROTHER GABRIEL KANE, Manhattan College.—Microscopic 
particles of nickel have been observed to move in the direc- 
tion of the lines of force in a vertical homogeneous magnetic 
field when illuminated by a strong beam of light.! The 
velocity of the particles is a function of the field strength. 
The direction of motion reverses with a reversal of the 
magnetic field. For low field intensities, the velocity is 
directly proportional to the field strength. For higher 
intensities, the velocity either approaches a limiting value 
or reaches a maximum with increasing field and then 
decreases. Increase of field strength may even reverse the 
sense of direction of the motion. All of these motions can be 
accounted for if it is assumed that the force acting on a 
particle is gH, where qg is the magnetic charge and H the 
effective field strength. The value of H is determined from 
the equation H=H’—WNI used for the macroscopic state. 
H’ is the applied field, N the demagnetizing factor, and I 
the intensity of magnetization. N is a function of the field 
strength.? 


1F, Ehrenhaft, Ann. de physique 13, 151 (1940); Phys. Rev. 57, 562 
(1940); J. Frank. Inst. 230, 381 (1940). 
2 Shuddemagen, Phys. Rev. 31, 165 (1910). 


G6. The Rotation of Electrolytes under the Influence of 
a Magnetic Field. B. REyYNoLps, Federal Com- 
munications Commission, New York, New York.—The rota- 
tion of solutions of CuSO,4, H2SO,, and FeCl; under the 
influence of a magnetic field has been reported.! The author 
has repeated this experiment using many additional 
electrolytes of ferro-, para-, and diamagnetic materials, 
organic and inorganic in nature. The experiments performed 
to determine whether or not the motions could be explained 
by the Lorentz force, F=q(vXH/c), or in terms of some 
other well-known theory, will be described. It will be shown 
that the rotations are not explained by the Lorentz force, 
concentration gradient, or pure electrochemical action. A 
satisfactory explanation can be shown if the existence‘of/a 
magnetic current is assumed. 


1F, Ehrenhaft, Bull. Am, Phys, Soc, 19, 3, 10 (June 23, 1944). 
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(To be sent to Professor A. Jj. Dempster, Univer- 
sity of Chicago, Chicago 37, Illinois) 


EXPECT to attend the dinner of the American Physical 

Society at the Windermere West Hotel, Chicago, at 
seven o'clock on Friday evening, December first, 1944. My 
party will consist of persons. It is understood that 
tickets may not be held after 3 p.m. Friday unless paid for 
in advance. 
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